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(57) Abstract: An electrolyte 
for dye-sensitized solar cells, 
wherein a vulcanized rubber, a 
polyphosphazene, a porous body 
comprising a polymer material that 
has a three-dimensional continuous 
network skeleton structure, or an 
EVA resin film carries a reducing/ox- 
idizing substance. A dye-sensitized 
solar cell wherein such an electrolyte 
(6) is placed between dye-sensitized 
semiconductor electrodes (2, 3) and 
a counter electrode (4) opposed to 
the electrodes. A solid electrolyte 
for dye-sensitized solar cells 
effective in improving the generation 
efficiency, durability, and safety 
of dye-sensitized solar cells and 
manufacturable inexpensively. 
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Tm (°C) 


48 
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(°C) 
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IH]$Eifc (rpm) 
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#^77f^l^8 0°C-C6 B#PfaK^S£#fe^fctf>^ 5 mm X 5mmX 0. 

o°cx- 5 Btf B igsi" 5 riti!), mitmyu^E.mwmm^W:^^^M(o^mm 
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*;>tbf£5&#^ 1 0 Omm^-r >'^MxL7c^'a'»^fe^W'ffibfc 0 
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1-4 
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v-i,A-y*?>-JJr—^%2.o%Mx., 3 0 0°c. 2 oWoit^r irtct 9 

feofc 0 7 1 h7t Kn7 7^1^V^y y^.Xi>— ttffi§T6^WffV\ fi-^f* 
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^©i mm^;<7)^b5i7£'»«^^ 3 o °c-e 5 ^ t k x K> , mtm 

§y^^«a^5£L. ^co-fe*JtiSM^#m@}-. ^tSilT, 7 7*§rK 
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mvmmmmmm&mfbti. z.<Dmwm'm»m2 2 ©ij?eit 20-2000 

**JSI^T i O x (x< 2). TiO x (x^l. 98) -CStSftS «t i 
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^*3, t i o x ©x«EWi:, t i Oz^mfcrn^mtefrfrz^ t& 

T i O x (1. 7 2£x) ~efe6- ir^^^UV^ 
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:0. 5 P a 

mil '■ 2 k w 

2-4 — 2-6 

HWiJ2- 1~2-3}zi*5Vn-C. hnyDC^>y^ll©f^7;^y 
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* 2 
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nm<D 
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Ti0 2 


20 


2-2 




10 


TiO n . 9 


60 


2-3 




5 


Ti0 18 


150 


2-4 




30 


TiO £ 


80 


2-5 




15 


Ti0 19 
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2-6 




8 


Ti0 18 


600 ; 
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^ ^ JC «£ 9 JH l-^JS bfc 0 ^ fh X 9 E. M B Jh 7 4 >v A & # fc c 
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9A-^Xttt)©t7 5 s^* — hSr^V\T/l'=f>'^^^ 1 0 c c/^ N 
MmtfX&l . 5 c c/^-t?#t^t,^^^ N mW-fo<D&.jj?t5 % V h~ /KmTorr) 

^is^u mentis o ow©i#t5^i^^!) ^£rfTV\ f^ooo 
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^?|S£s£= ( w 1 - w 2 ) /w 3X100 

(4) ^iiM#.^^>^* 
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M»lfci::5,Voc (MII|g&4Kfc©«JBE) ttO. 5 8Vtfc!>, Joe (HI 
#»L5®$ft®&£) ttl. 3 OniA/cm 2 ^^. FF 

3-2 

WLfci:i5, Voc (|BlEl8&^ffi©«E) »0. 59Vtfc^ Joe (|U&«: 

W:6. 5 mA/ cm 2 "Cfe t) . FF (ftjfeH^) 

JfctfcM 3-1 

ttUfc^i^. Voc (MHIjf&^omJE) J2 0. 6 2V-efet), Joe (HJS&£ 
MJfcUfcfct*fcft5*«IW>*£) ttl- 0 0mA/cm 2 tfc^ FF (ft^H^) 
0 . 5 6ffc5, (3E#l8&SfS) 3 . 5 0 %T?fco 7t 0 itbttlOS^Jfi^©*: 

^mmt-iti^b-r. %(Dmm^mm<, *wftibttffl-e 
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(4) mimm 

tev, ^<D>$mm4 6 ^^-^/Ky -^-s^4 i b<D±\z.m~fbivfcmmnm4 2 b 
_h{-7T^$^-c*5«9. ; eu-c^i^«»i4 3 tmmm4 6 ^p^cm^sr 

(^) 4 5^£j-A£*V0^ 0 £ <b^s jt^4H*°y ^— m$.4 1 b©IIt}t 

&hz>t'&^ nm-r^mm^^K^mx^ < x^— ti^§fsri^-e# 
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l~1000/xm, 10~5 0 0/im^U\ SMSF^RIS i-^Jl $ t V 

V\ ^<7>J?£te N -»a~1 000 /im, 10~500/tmWtU\ 

®8^3oV^T. iSti*"!) ffi£4 1 a, ^©gffifclPJlt4 2 a d*|9!Ft 
£>3V SW»K*®K:^-3fe*||JRfe*4 4 tr^3t£i^fc^«^MW^£fil4 3 « 

tvm^nmw (Mm 4 5a>mA^nx\^^ 0 jtRittt^ai^y*^— s 
0ij*.rf;*f7*8u i#tfcotuv\ ytm.to&trm& v s^4 0 — 

- 5 0 m m N 10nm~10^m«U\ £ <D £ 5 ^SltS^ItS FTfg&li 



55 



WO 2004/017452 




PCT/JP2003/009983 



jsfe^tL, -^(DT^i-^P^m^li:^-[RlbTMm®4 6 (0ik PtlS) dS^H^HT 
33(9, r ©Mi4 6 ft tEttl5^fi*° P -v—S* 4 OB ©JitHiftrt btbfcS 
B^li4 2 b_hf^^$^T*5«9. ^LT&JRIMtrtfc^SMttlSM 3 bttEM* 6 £ 
©Wfcm«¥St GSfflO 4 5as£fA£*vrv^ 0 £bfc: N #Ett«*°y-^-»t4 

ii©^4^i n (D&mmtm ¥m&mmx.xf ztizm-tz ^m&mmmmxmn 
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±tiM9&iWtfiV la, 41b, 40 A, 40Bi LTtt, Rpgl?fe$g 

2 5 m m~ 1 0 mm^— $$t&)T?&> V) % 0.1 — 1 Omm^S bV\ 

^w?^yv"-b^©T^y;wii^ *°y*- tf^-K ptfe (tfey^b 

^y/ktnifW^) METFE (^J-uz//*T Y ^ ~7 ^V^r^a^^U^^M^W-) 
f4BK®l0|tl4 2a, 4 2bto^Tit % 3 5§K CO <3SBJ3®S> £ l^ti 

mm^m^mmm^^^tcmm^mmmm^mm^m^mwrnm^m^x^ xm 
u r Mttm t -r z> - £ & x # 6 o 
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4-1 

( 1 ) 3SW*ffi##SP^P»^ P 2&K©ftMtt 

5 X 5 c m©*°Dif I/— Mfi (J¥£ : 1 8 8 // m) Jbfd, 1 0 

Omm^OITO (^y^r>A-7Xltt) Ot95y^^ t -^S' bSrfflV\ X 
^=*V#*S: 1 0 c c /£\ Bfe*^Sr 1 . 5 c c/£-T-#y&Lft^b. =gSi*i<D 
&£)&5 =• y h— /KmTorr)^^b x ^m^J5 0 0W©»'5^|^^^^ U 
i^SrfrW f $30 00A©ITOlMLfc„ ifflWlOQ/Dtfco 

(2) &JRlMb»¥S*#lKG>fEK 

^> ^5£*^s>* y ^ggtrJEWt^ _L1E<Z> I TOl^»7^ 

# % T/V=i^^f^^5 c c/^«&Lfc^ Sert©jE^^5 y W/KO. 7 
Pa) Kl«j£U H»3kW (l«19W/cm 2 ) ©^#T?3 2^ 
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wl : 7KSr^fc^*^rfcW*f-5f* (e) 

w2 : «3^©|6ftft* (g) 
w3 : &.Pr<D&Jl (g) 

( w 1 — w 2) A3X100 
_L3EWj£fc i 5 . ±flB*M*fl«G>£Hit*« 1 7 %T~fcofc 0 
(3) ^if^-fe*©^ 

v-X-v? (^-^-v^T^-h) -tf* (2, 2' -If try •^/k-4-v?^^#^v'^ 

_^_ 4 > -7 h ^^wy^^^^e/i/- a^^^a (ii) -e^ 

£ UT N ^^f-Xsy^T \/~7 — h£=K (ff £ : 1 8 8 m) _bic^ ^Sf& K— 

^Ut, tim^— h (I^75|im;ip^No. 2 3, J^Xlt (1*) £: 
8 0 °C T?2f JE U-C. I £tt Ufeo 
(5) ^^t^Offl 

^> fufc 2 o <D <£> m \^mmw & a*u r©«®sr»ig-c^Au/t«. y-F 
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JtfUfcfcr^ Voc (Ri|llK*fcffi©«JE) »0. 5 8V-e*>t), Joe' (iBS: 
®»Ufc£t^5«i*©#&) ttl- 3 OmA/cm 2 -T?fc<9, F F (ft&B^) 
0 . 5 3 9 . 77 (^tfe^tl^) 4 . 0 1 %-T?fcofc„ ^*U3:;*:§§Smi: UT 

mMm 4-2 

(4) Mti##iiti*i mwi^v-mmMm. mmy^^^nn^Tm 

(4) ^«»#3S^^* M J fflfl^^V-kOM*'** 

5X5 cmfl5#yif^7 i l/7^ I'— b U¥£ : 1 8 8 /x m) ©iS(-7 

yV^^^Atr^^L-TT/V^^^A^SltS (i^ 3 00nm) ^tT^U7c 0 

4 - 1 1 m cti^{- £ t> # fe^fc ^sst^tt i 9 7c 0 
U7ctn^>. voc (mm&ftMomm t±o. 5 9vt?s>«9. joc (isisg^^ 

»Ufcfc#i«ft5«$fK©«&&) »1. 3 1mA/cm 2 -CfctK FF (#&B^) 
4-3 
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(4) nmmn^^m^m^v-^—mm^(D^mMm, mm? ^^wtw^Tm 

OfE£ : 2mm) (O^Mk^ s>it3f K-^UfciHb^ X* = — h $6>{3l^:Ojz 

n»d 4-i tm mrn^ xvn bnt^ m&mn 1 9 yt„ 

IWfcotloIEtt, ilfptt *5^*t) ©*>5aM**riB 



( 5 ) is ^m(D^mm^m^mw-mmm^comm(DMm^mm^m^x 
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{S5HM£j« (Mils -M^*^) <**u ii^^o 

[Il~40 0nm, #3^ U< It 1 ~ 3 0 0 n m. #{-$?^ U< « 1 — 2 0 0 nm© 

(3)^M^b^^#: (Ti0 2 |) ^i^MLTiil, ^£r^|? 
$j;tte\ ±M(2)(Dmt LT, 18 5 nmf©Sf©*^i#t5^ 

j^©3iv^7^^/^ (0Sx.tf. OH-) ^.ti\z.xvy<^^^^m^n 

^it^m (CF 4 f) StfSil^f^^f©^^^©^!!^?^^, 
V^£^t>(£>-et>fflV^ i t&X% 5 (#!i;Lfc£> l^i LT^7^f J/^Sfc It® 

te^* #{-t^^— y^fflts^ £^£?;£uv\ 

±.m^w-mmM \z.&m znz mw-m. ^^tx^x^-m. ^mi^fem £ ti a 0 
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WL&nEE7km7&m^tcm^ -iKti^eom ^l<hi5#~ 

3 0^j\ #fc£?^L< tel 0-2 0^^Tj^_h^ft?tbS o 

TOS&gt«— JfttC 1 ~ 1 0 0 c m. b<«l~20cm, #^0* b < tt 1 ~ 

10c m"C£><5 0 

s*4^? (*°!J?") ©Sit, gjStt^^f©^^ tv^-g-^i: LTfi, 

m,m-rz> 0 



63 



WO 2004/017452 



PCT/JP2003/009983 



^^St* hnyf fift-fb:* S^ft^ro^O^MMfc©— set 

t&JR8fetefe«$&^#"Cfc •? x *©-ft»^Stt 0. 001~5/zm N £ 0 . 
0 0 1-0. 5jum. #t-0. 0 0 1—0. 0 5 n m©45H^0* UV\ 
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v^mm, aKy*^^ ausK^^wjg. ^y^^wiis 7^$« 

k xl^svt? Dwf, /f/wr^ y w- m Rtj^/xttT/i'^^ y i^— 

^B#<D^/st£^?3Hbfe^ii^tt. sistto^36» e> 7t° y ^ t/v^ * ^ y h (pm 
— /v s TKy :/a tr w>7*y a— a^o^m tyfigtt^ j^wiii^ 

ttSU ^-^ffiffittSi Sr^tf 5 - £ ^"Ct &<> fulfil y #ITOJ^I1 

^uvw^^tuxfis *°y r/^i/v^y =i— yv 7jf y ^^-i/^^y 

Jig, * 0 y*^w. »fftm«fl§£^*f S-£a s ^t3o 

&J«fc4fe¥*#Bl0>lllUPtt, 0. 0 0. 1-10 

0 ii xxx x #d 1 ~ 1 0 fi xxxtim^ UV\, 

mm^m^z zmvGim-tzzLb&x^ z> 0 muomzn, o. i~iomm 
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^mm, t-f ny4 6, fttt^DV6T, t^pyMXD6, ^y^^T^K 

k *°y t^*^* ^ y K hyrtw^c 

y w K ^yt'^n7^K *°y^^v>\ #yxf i/yrV7^^h^ 

±mmmmm5 2 tvx^ 1 n 2 o 3 ^s no 2 (Dmm'^mmitmmm^mm 

;£UW$J£ ttli, In 2 0 3 :Sn (I TO). Sn0 2 '-Sb (A TO). S n0 2 : 
F (FT Oh ZnO:Al (AZOh ZnO:F. CdSn0 4 W5ii^ 

(Dmm±K%n&mtfnm&mmm¥mfcmzitmvxnmbv^ m^, nnm 
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HJ£#!J 5-1 

(1) ^38®Bitf>fm 

5X5 cm©* 0 !)*^- (J¥£ : 2 mm) -tic. 1 0 0 mm «*> © I T 

$ 3 0 0 nm<£> I TOg«lt *®JSffiW: 1 0 Q/D^fcoTCo 

(2) ^Mlfefcto^WK^K 

3=-f s T^9 — xmtoZMtt.*?-?^ 3 0nm) ^IJai^-U^^ 

y 0 K*%T^£f7Ki:T-fe^T-fe (^fiJfc : 2 0/1) tfi^ffe 

^ffll/^iSU, 1 2 0°C^3 0#IHJftflfe$i3\ ff£ 1 0^m«f?^f 
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TEG>*«*ftW*£U TIBS: J: 9***: (HSttJ ISZ 8 8 0 71:? 

wl : TK^^^^^fc^W* (g) 
w 2 : ^©Ife^ff ( g ) 
w 3 : ^>Pc(DWJl ( g ) 

(w 1 -w 2) /w 3X100 

(3) ^it^#.^^^* 

(ftvrtb) (2, 2' -trtry 

— 4 ' — -7=- ]v ^^l/T^-!? J^/l^^ h) A-^~t^A (II) 

0- 4 ^E-/v/ 1 -efeofc r<D^y ~/k<7>M^c:. JB&R©Sfefl2^^ ^Sr3^^ 

(4) >fc|»«?&©fEK 

a ^St&y? t -^/vt? V *?vSr. -tit-f^toaift^ 0 . 1 1 N 

0. 3^v/K 0. 0 0. 5^/1^5iM*tfc%©% 
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3te£J8UH-Lfc££5s Vo c (MIIIi&tttgOWBE) ttO. 5 8VT'fe^ J s c (HI 
&&M&lsfctZffitlZ>mM<D&g.) »1. 3 0mA/cm 2 tfet), F F 

mmm 5-2 

(2) ^JSiHb^^fMl^fi^ 

ttbfc^C^ Voc (HEH&tfttfc^WE) ttO. 5 9VT?fe9> Jsc (|iIB&Sr 
^Ufci:#«G*tS««K«>*£) «!• 3 1 mA/ c m 2 -?& «? . FF (ft^H^) 



(6) 

m%7F-r 0 wftWRi i<Dmm^ 2^^wcvtcmm\^mmtw^. 
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3<Dm&wm$^ ^(DMfrbs<4^?7 2&&3z&tixmn&&mmk%> 

(D^m.u^ u & & ^ i*is m mmm 7 2 <d b tra^T & m &m oxu 
H3ic^6^ (6-ii) (Dmmmm<Dmm^&-&mm-tz> tz.t> 
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±fS^1fe (6-i) RXf- (6-ii) (D^irfH^^X t> % aSK«ffiB:JttRftH£fflL 

u^u^^b. nm&tkn (13. sbmhz, 2. 4 5gh z ) -e, i±t)$mT 

^^^,-^4 ? 3J)±mA£ftZ><, 7°7XVft^9 4-e v WM=t4 1 

K£&m^(DtpX%.fcJ}^lZ.-?'< fvfcS 3 tfMAtsn-?^ %z(D-?=7 

±m^9^^MX^ mti^l 0- 3 Torr J^T> #fc 1 0~ 3 Torr~l ()- 4 Torr 
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j^vM3.M?JSi<^-f i/^<Dm^femftBMM&mfc£^x-bft? ^ t&x%z> 0 
ikx^mzzi, mmstiZo ^<D£?fc®.$r*mm&~e£-M-tz>w-z, Mitt 

Xitm.^(Dm^mi-^ U<, — JKfc 1~4 0 0 nnu £?l£C< i4l~3 0 0 n 
m. L < It 1 ~ 2 O O n m©iffl©*T'fe5o J; 9 WC'©/M 

(2) =t x> * a^fl? £ nx ^ u - » 9 



#ij;tfc£. ±tZ(2)<DMt b~C. 18 5 nm#<7?M^SC)?fe^^tti"S^. 

^©3311^ v^i- (W&fcf. OHO j8*3&£U -tbte: J: 
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DxxT^M^btt/^ c i 2 , cf 4 m(D^mMx-mm^mi^m^x^ 

« % 0. l~10mmrt^!), 0. 3~5mm«U\ ^7^ft, 

^WR^tt^-ftE**!*. — JKfc. I n 2 0 3 : S n ( I TO). S n O 2 : S b % S n 
0 2 :F N ZnO:AK Sn0 2s ZnO : F, C d S n 0 4 ^tf 51 
& 0 -%1&M3&&W&tt%&1fctl,X^ I n 2 0 3 ^Sn0 2 (D|tttM»il 

#(-0. 0 0 1 — 0. 0 5 Mm©§I^f U\ 

tvk *i!7^^ ^tf^aMB^ ^y=«>«jii N 7y*ffi, *y»ifetr= 
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5 ( iW©»©tttft2 0~6 OfI%^tt<^ ^2 0-5 01 

uv\, Mm*»^-f is?(o^mi£ 1 — 2 oii%«t<, 
^ ^ © sstaao & an 5 - i # % 5 » 

MIK1«©SII^0. I~l0 0nm©iitt5wi«l y <, 1 ~ 

10nm©il»IL<, *fcfc*®589im«JRtf>fll*5r. 1 0-5 0 0 nm<£> 
£2&S#*lX. #1-1 0 0 — 3 0 0 nm©^i^U\ 

*vt& 9 % * i,xmni>m±m 1071a? ^Jt $ ^ $ e> t^n^^iM 

10 5 i^tlgi o 6 t<Dm^nMW (8860 i o s&mxtsthX^Zo * 
iM©^if{^^Mtt^ _hte»u o i. -=e©_ti^wmfei o 
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y >?mt bts, 2@^-^> b^^^jx^ v i/ymm^xtb*). 
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^/<y? !J ly^f^k^m^, 1. SW/cm 2 ^ £M-2. 6W/cm 2 J^_t^ # 
tl lW/cmW^"^y hS:A«^^^. RTfiO. 6 P a J^_b. $ h\Z.2. 

(Dmu±.\^%n^^nx^^mmitm^mwm^^xnub\,. *t 
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misxmjk-rz>&, ^tbb^^mmm±\,x-h^\ -<r>m^, *:<DWt<im*m 

mmm 6-1 

(1) as^m^^M 

1 ) 5 X 5 c mV/KP # — h^fc (J?£ : 2mm) _kkl. I TO (4 l/*J> 

>>A-^XiHb« COUn^ (sp*»g : 0. 0 5nm) Sr. /jfy^^W^^y^ 
— 0WM%X^MtT-^^^T± h> mAit- 2 0/1) q^d^ft^ ^ 
3 OfI%© I TO^IS^Ufco 

±fS^t§:^^. 5X5cm®*°^-^-MS 0¥£ : 2mm) irfcl. 
^-^SrJE^T^fiJU 12 0°C-e-3 0^FW^ f^3 00nm©ITOl 

1 romptnMtt^ mi 5 n*t/7 x-7?i4gf of ^ y^-rt tit 
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fern, mnPvt>&2>& i 5 y mo. i3Pa) fcKjeu *A-^>r^i2«2. 

45GHz,«^ 8 7 5#!7^ #^£ffi^ 3 kW («7J^ 1 9W/cm 2 ) 

2)#f)tbfcitiITOH±^ 100mm*©ITO 

1.5c c/#^4fc*&UJfc#&. mmft(Dj£Jj&5 5 ]) MmTorrOfc-iSSl^ #^ 
^«7J5 0 0W©##t5»^^^!) ^^^\ ff£ 1 0 0 nmOftfti I 

# b ft S « ffi © ^ BR * *" $9 ^ b ^ • 

Tf5©M£^ft^$J^^ TIB^J: t> (Sfl^Ji JISZ 8 8 0 7W 

w 1 : TK^r^^^^rfc^K* (g) 

w 2 : W**©*6f£5t* ( g ) 

w3 : fWO#^ (g) 

(w 1 — w 2) /w 3X100 

(2) ^JUK-fclfe^frBt^f^i* 

^_h(C N £|S1 OOmmO^I^^^y b£r2$cIH»U Sfe*^Sr5 c c 
/£\ T^^Sr5c c/#TMftfcU;fc3K ^SrtOJdE7^^5^y h-/KO. 
7Pa) ra^U. Mt7J3kW mJj&mi 9W/cm 2 ) ©^#t3 2^l 
Xs<>y& y ^-^trffVV J¥£ 3 0 0 nm©|ftf^ l/W&Jfclfc Vfc 0 

(3) ftytmm&m<Dmm 

-tf* (2, 2' -If tri? v?/V-4-^/V#=3eiXW 
_^_ 4 ' -f hy^l/Ty^^W^*^^^) ;VT=-?7J* (II) 
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(4) *^«?&<D^ 

F^IfcttttT. *»W©*»«»Srfmtfc. ^^^^ 
B?fcV?-t?J*> 1, 2-^^-3-^^^^!)-)^ 

p\ a ^^stc* t --f^^y* y ^avettwai^a 5 o . i */iv i . 

0. 3^7l^/K 0. 0 5WK 0. 5^V/ 1 fcfcS <£ 5 fcSffiSLrtifc©* 
ffiV^o #e>*l//fc*l&«?fefc^ y-7-v'^^-^^10 0W/m 2 ©5» 
ft&flfUH-Ufc^r^ Vo c (IBIllS^^^ttffi) ttO. 5 8V-CS>«3. J s c (® 
&&^Ufc*#«^5«iffi0>*&) »1- 3 0 mA/ c m 2 -?£> <9 . F F 

^JSfeFll 6-2 

£Wttifi©fEK (i) ^Tte©ip^ofc>m 6 - i t mmfc t-c* 

(l) SKSffi©f^3K 

1) 5X5 cm©*°y # — hS4R '• 2mm) ±K\ 1 0 Omm^ <D 
I TO Ot7^^^>^lK T/\s=fi/Jf* 

U b-/KmTorr)t^3£Us^«^5 0 0W©»5^7^^ y ^SrfifVV 
5^100 nm(Dm.ffim I T Oj@l2r^J$ bfco 

2) I TO (^y^^-^Xltt) 0. 0 5 n m) 
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/ 1 ) ^Ic^tfe***. 3 0 ff*%<D I TOMS^Ifco 
1 2 0°C-e3 0#Ha$£#l£l3\ J?£ 3 0 0 nmO I TOitllS:Mlfc, 

M^mT^hm^m±^m^^mMv mttvmz cm. wfi2o^), » 

Tfe^M^^MJ^U TfE5££ 9 (S'J^f* J ISZ 8 8 0 7Ci 

wl : tK^^I-^^^^^W* (g) 

w 2 : lW<7}|£f£St* ( g ) 

w 3 : mfr(OWt) ( g ) 

^BR35= (w 1 - w 2) A3X100 

Voc (gB[Hl^B<7)SJE) ttO. 5 9VT?fc9, Jsc 
@jj&Lfcfc£«:ft5mi85©*&) »1. 3 lmA/cm 2 t?fc«?. FF (l&afeH^) 
« o . 5 3 -efe «? , 77 (asifes&ss) 4 . 12 5 . *itH £ bttffifife 

tbtfe^i 6-i 

6-1 fcPI«6JJ:U'r*»«?feSrf^3ttUfc. 
(1) SKSSof^fi 
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5X5 cmC^7^Sfi : 2 mm) ±fc. 100 mm ^ (59 I TO (>f >S? 

^A — ^XSMb<|fe)©-fe7 5 *fv bSrffiWT^^^^S: 1 0 c c / £\ 

# * £ 1 - 5 c c /^-C#t^ b ftflS . ©BE* 5 5 y h (mTorr) 

• fcKJEU &&n.tl5 0 0W©^#t5^^>^'J J^Sr.frV^ 3 0 0 n 
m<D I TO^7T^b7c 0 *®fi$ifil Ofl/Dtfcofc. 
(2) ^ItW^iffl©^ 

mt?-?>&^ (P-25 x p^T^ti^V (#0 SO 6g^ flfc-f ;*-^7K8m 
K TtWthVO. 2mllt;WttiO. 2mll, ^-MU I 

0 p. g "Cfoofco 

ttUfc£^5. Voc «0. 6 2V^9, Jsc m$k* 

mife^frbzmthzmmo&m.) »i. oomA/cm 2 tfe!), ff (ftitism 
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i #m t -r z> ■&mmmm$:mn.mm mum* 

(8) lit^gmc&v^ m^llMm-i, Mfrf-Uftb* UM^Um 

(9) »3fcJg7:xri8K::ftVvt\ BEift^H^t**^ ^ 1/^ £ :7>n fc° l/>-£ &3E 
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There must exist a special technical feature so linking a group 
of inventions of claims as to form a single general inventive 
concept in order that the group of inventions may satisfy the 
requirement of unity of invention. 

The technical feature common to claims 1-26 is only an 
electrolyte for dye-sensitized solar cells wherein a polymer 
material carries an oxidizing/reducing substance. This technical 
feature cannot be a technical feature that makes contribution over 
the prior art since it is disclosed in prior art documents such as 
JP 2001-345126 A and JP 11-329519 A. Therefore, there is no 
special technical feature so linking the group of inventions of 
claims 1-26 as to form a single general inventive concept. 
Consequently, it appears that claims 1-26 do not satisfy the 
requirement of unity of invention. 

Next, the number of groups of inventions of the claims in the 
international application so linked as to form a single general 
inventive concept, namely, the number of groups of inventions will 
be examined. 

The technical feature common to claims 1-6, 25, 26 is an 
electrolyte for dye-sensitized solar cells wherein a vulcanized 
rubber carries an oxidizing/reducing substance. From this point, 
the inventions are so linked as to form a single general inventive 
concept . 

The technical feature common to claims 7-13 is an electrolyte 
for dye-sensitized solar cells wherein a porous body comprising a 
polymer material that has a three-dimensionally continuous network 
skeleton structure carries an oxidizing/ reducing substance. From 
this point, the inventions are so linked as to form a single 
general inventive concept. 

The technical feature common to claims 14-19 is an electrolyte 
for dye- sensitized solar cells wherein a phosphazene polymer 
carries an oxidizing-/ reducing substance. From this point, the 
inventions are so linked as to form a single general inventive 
concept . 

The technical feature common to claims 20-24 is an electrolyte 
for dye-sensitized solar cells wherein an ethylene-vinyl acetate 
copolymer carries an oxidizing/ reducing substance. From this 
point, the inventions are so linked as to form a single general 
inventive concept. 

The technical feature common to claims 27-35 is that a titanium 
oxide thin film is formed by a reactive sputtering using a Ti metal 
target. From this point, the inventions are so linked as to form a 
single general inventive concept. 

The technical feature common to claims 36-56 is that an 
antiref lection film is formed on the surface, where no transparent 
electrode is provided, of a transparent substrate. From this 
point, the inventions are so linked as to form a single general 
inventive concept. 
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The technical feature common to claims 57-73 is that a 
transparent sub is made of a transparent organic polymer and a 
counter electrode is provided on the organic polymer substrate. 
From this point, the inventions are so linked as to form a single 
general inventive concept. 



Continuation of Box No. II of continuation of first sheet (1) 

The technical feature common to claims 74-88 is the technical 
feature of claim 74. From this point, the inventions are so linked 
as to form a single general inventive concept. 

The technical feature common to claims 89, 91-112 is the 
technical feature of claim 89. From this point, the inventions are 
so linked as to form a single general inventive concept. 

The technical feature of claim 90 is so linked as to form a 
single general inventive concept by having the technical feature of 
claim 90. 

Hence, the inventions of claims 1-6, 25, 26, the inventions of 
claims 7-13, the inventions of claims 14-19, the inventions of 
claims 20-24, the inventions of claims 27-35, the inventions of 
claims 36-56, the inventions of claims 57-73, the inventions of 
claims 74-88, the inventions of claims 89, 91-112, and the 
invention of claim 90 involve special technical features different 
from one another. 

Therefore, the inventions of claims 1-6, 25, 26, the inventions 
of claims 7-13, the inventions of claims 14-19, the inventions of 
claims 20-24, the inventions of claims 27-35, the inventions of 
claims 36-56, the inventions of claims 57-73, the inventions of 
claims 74-88, the inventions of claims 89, 91-112, and the 
invention of claim 90 are not so linked as to form a single general 
inventive concept. Consequently, it appears that claims 1-23 do 
not satisfy the requirement of unity of invention. 

Therefore, this international application contains 10 groups of 
inventions: the group of inventions - of claims 1-6, 25,. 26;. the 
group of inventions of claim 7-13; the group of inventions of 
claims 14-19; the group of inventions of claims 20-24; the group of 
inventions of claims 27-35; the group of inventions of claims 36- 
56; the group of inventions of claims 57-73; the group of 
inventions of claims 74-88; the group of inventions of claims 89, 
91-112; and the invention of claim 90. 
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